Age-related differences in serum melatonin and pineal NAT activity and in the response of rat pineal to a 50-Hz magnetic field.
In a previous study we have shown that exposure to a 50-Hz sinusoidal magnetic field decreased serum melatonin concentration and pineal enzyme activities in young rats (9 weeks). In the present study we looked for the effect of a magnetic field of 100 microT on serum melatonin and pineal NAT activity in aged rats and compared them to young rats. We hypothesized that aging may change sensitivity of rats to a magnetic field. Two groups of Wistar male rats [aged rats (23 months) and young rats (9 weeks)] were exposed to 50-Hz magnetic fields of 100 microT for one week (18h/day). The animals were kept under a standard 12:12 light: dark cycle with a temperature of 25 degrees C and a relative humidity of 45 to 50%. Control (sham-exposed) animals were kept in a similar environment but without exposure to a magnetic field. The animals were sacrificed under red dim light. Serum melatonin concentration and pineal N-acetyltransferase (NAT) and hydroxyindole-O-methyltransferase (HIOMT) activities were studied. Our results showed that sinusoidal magnetic fields altered the production of melatonin (28% decrease; P <0.05) through an inhibition of pineal NAT activity (52% decrease; P <0.05) in the young rats whereas no effect was observed in aged ones. On the other hand, when comparing data from control animals between young and aged rats, we observed that serum melatonin level and NAT activity, but not HIOMT activity, decreased in aged rats (decrease by about 38% and 36% respectively). Our data strongly suggest that old rats are insensitive to the magnetic field.